no fewer than fourteen secondary alcohols, twelve of which had the general formula, CH3*CH(OH) -R,where R represents the normal groups ethyl to undecyl, wobutyl and phenyl, whilst the other two had the formula C2H 5 CH(OH) -R1, where R 1 was w-hexyl or phenyl. The specific rotations were measured for the D line at 20°, 50° and 90°, and the molecular rotations calculated. Few theoretical conclusions were possible at this stage, but notice should be taken, fifty years after the work was done, of the immense amount of laborious experimental work that went to produce this one paper.
Apart from sec.-octyl alcohol, which was commercially availab alcohols had mainly to be synthesized by the then newish Grignard method from aldehydes or by the reduction of ketones, these in turn having to be prepared by passing a mixture of the correct acid with acetic acid over thoria at 400 °C-as recommended as short a time back as 1909 by Senderens. Purification of liquids by distillation was a very different thing from what it later became: fractionating columns at atmospheric, let alone under reduced pressure, were little understood as routine apparatus and certainly lacked precision. The isolation of crystalline hydrogen phthalates was of course the key to success, for the products of Grignard reactions, now known often to be far from simple, were usually convertible into the crystalline esters mentioned, and thereafter, resolution achieved, the rest was reasonably straightforward, given persistence and long hours at the bench.
As the investigations developed, refinements were introduced into the details of synthetic and resolution techniques, and measurements of rotation were carried out in different solvents and on pure alcohols at several different temperatures, and on both the D line and the mercury green line, making a discussion of optical rotatory dispersion possible. The rotatory powers of the carbinols themselves were found to conform to the law of simple optical rotatory dispersion, whereas derived esters, both in the pure state and in solution, exhibited anomalous dispersion. In his London D.Sc. Thesis, 1914, Kenyon came to a few main conclusions from considering the rotatory powers of members of an homologous series: he wished to see if there was an effect at the fifth or tenth carbon atom in a normal chain, such as would correspond to a coiling process based on a tendency for 5-carbon rings to form. He wrote: 'In attempting to find relations between chemical constitution and optical activity it is necessary that the following considerations be taken into account:
(1) Substances of simple chemical constitution containing a normal chain of five (or ten) carbon atoms may exhibit an enhanced rotatory power; (2) This normal chain of five (or ten) carbon atoms need not be directly attached to the asymmetric carbon atom, but when only indirectly attached the disturbing influence is much less pronounced; (3) The special stereochemical influence of a normal chain of five (or ten) carbon atoms is sometimes latent in substances in the homogeneous state, but developed in solution; (4) The rotatory powers of a whole group of optically active compounds of closelyrelated chemical constitution and of their derivatives can be correlated by an extension of the Armstrong-Walker "characteristic diagram" method. ' 
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Biographical Memoirs
In February 1915, Kenyon was appointed as a research chemist to the Medical Research Council, and worked with J. B. Cohen, F.R.S., and H. D. Dakin on possible antidotes to 'gas gangrene'. The investigations resulted in the use of chloramine-T for this and other purposes. Kenyon was invited by W. H. Perkin, Jun., F.R.S., to join his research colony in the School of Chemistry at Oxford, and he went there as a research chemist to British Dyestuffs Corporation for the period March 1916 to October 1920. The work dealt with dyestuff intermediates, dyestuffs, photographic developers and other topics. The results were sent in as confidential reports to British Dyestuffs Corporation and were not published. Some nine months of this period were spent by Kenyon at the Huddersfield works of the Corporation, carrying out trials of a process on a semi-manufacturing scale.
In October 1920 Kenyon was appointed Head of the Department of Chemistry at Battersea Polytechnic, thus again joining Pickard, who had been made Principal of the Polytechnic earlier in the same year. Within a few weeks Kenyon published 'A simplified method for the resolution of methyl-rchexylcarbinol', rendering the accessibility of this stereochemical treasure even greater. A research school began to form, and there was a steady output of interesting papers. One of unusual importance was that in which F. Bell (later Professor at the Heriot-Watt College) and Kenyon put forward their 'obstacle' theory of the cause of optical activity in certain substituted diphenic acids. The theory is accepted as correct, except that the authors, like W. H. Mills, had overlooked the necessity of explaining the recorded ready racemization of the acids. It will be remembered that in fact the ready racemization was a myth, which speaks well for the authors' intuition! A discovery by H. Phillips in 1925 of optical activity in the ethyl and n-butyl esters of toluene-/>-sulphinic acid led to the successful attempt by Phillips 
Moreover, formula (I) was in conflict with the then seemingly authoritative octet theory, as in it the sulphur atom was represented as having a decet of valency electrons. Lowry's suggestion that the SO link was a 'semipolar' double bond had been supported by 'parachor' determinations, so that, to be brief, (II) was the better formula for Phillips's ester, and a sulphoxide would In logical extension of this work, Kenyon and his associates synthesized, and attempted to resolve, some selenoxides. They encountered unexpected chemistry, confirming, however, a number of known differences between sulphoxides and selenoxides. Thus sulphoxides are so readily oxidized by potassium permanganate to the corresponding sulphones that it is often difficult, even when mild oxidizing reagents are used, to arrest the oxidation of a sulphide at the sulphoxide stage. Yet a number of selenoxides were found not to be oxidizable to selenones by permanganate. It was suggested that these and other unexpected properties of selenoxides could be due to the link between selenium and oxygen being made up of two 'semipolar single bonds'.
Three selenoxides, including 4-carboxydiphenyl selenoxide, were first made, but none could be resolved. 4-Aminodiphenyl selenoxide was obtained by a roundabout method, but was found to be unstable in presence of acids, and again resolution could not be effected. One of the most interesting observations made during this difficult investigation was that phenyl methyl selenide added on bromine to give a well-defined, bright-red crystalline dibromide, which decomposed quantitatively on heating into methyl bromide and bromoselenobenzene. The authors regarded this fact as indicating that the dibromide had a formula such as The dibromide reacted with silver oxide in the presence of water to give the dihydroxide, but attempts to dehydrate this compound by the action of heat led to phenyl methyl selenide, diphenyldiselenide and formaldehyde. Other attempts to obtain the selenoxide by dehydration of the dihydroxide also failed, and it was concluded that the selenoxide decomposed as soon as it was formed.
In the twenty-eighth part of 'Investigations on the dependence of rotatory power on chemical constitution', the preparation of ( + ) -^c.-butylbenzene was described by Harrison, Kenyon and Shephard. At that time very little was known about synthetic optically active hydrocarbons, and it was clearly of great interest to determine the optical rotatory dispersion of such relatively simple compounds. The synthesis of the racemic hydrocarbon was carried out in the stages: acetophenone and ethyl magnesium chloride, giving Ph Me ethylmethylphenylcarbinol; dehydration of the latter, followed by reduction to ^r.-butylbenzene; nitration of this and partial separation of the isomers; reduction to the crude amino-compound and fractional crystallization of the oxalate mixture; liberation of pure />-amino-.sw.-butylbenzene and the customary search for suitable salts to resolve. It was ultimately found that the ( + ) hydrogen tartrate was the most promising, but the following extract from the original memoir tells us how difficult this seemingly easy research must have been: 'After four recrystallizations of the hydrogen tartrate, the observed rotatory power ([a]52 4°61°; l = 100 mm) of the liberated base was + 16°, after eight +23°, after twelve +28°, after sixteen +31°, after twentytwo +37°, after twenty-five +38-2°, after twenty-seven, +38-7°, after thirty +38 -7V
Deamination of the optically pure dextro-base was achieved in only a 40 per cent yield using alkaline sodium stannite. The hydrocarbon had the high dispersion ratio, a 4g59/ a 5461 = 1-81, the corresponding figure for paminojw.-butylbenzene being 1 • 87. In neither case was the simple dispersion equation, a = K/(y*-yl) satisfied. Kenyon regarded a more extended investigation of optically active hydrocarbons as, to say the least, unpromising.
In the hydro-aromatic and terpene series, Kenyon and his co-workers made many important contributions. Thus, in 1924, they resolved terpinyl hydrogen phthalate by means of brucine and morphine, and thence isolated both enantiomeric forms of a-terpineol, with [ a ] |°+ 100-5°. The rotatory dispersion was found to be simple, not only for the carbinol but also for its solutions in such different solvents as ethyl alcohol, benzene, cyclohexane, chloroform, carbon disulphide and ether.
At about the same time, with Gough and Harold Hunter, Kenyon made a model investigation of 'The geometrical and optical isomerism of the methylcyr/ohexanols', starting by hydrogenating the three cresols. The 2-and 4-methylrvr/ohexanols were obtained pure through the hydrogen phthalates and the 3-isomeride through the +nitrobenzoates. The optically active forms of both a-and +2-methylryc/ohexanols were obtained pure by the compli cated crystallization of alkaloidal salts of their hydrogen phthalates. l-a-3-Methyl^c/ohexanol was prepared with pulegone as starting material, but the /-/1-isomer had to be derived by the geometrical inversion of the /-a-alcohol. This was effected by applying the method of Phillips (J. Chem. Soc., 1923, 123, 43), for reversing the configuration of optically active secondary alcohols: the toluene-/>-sulphonate of the alcohol was made and allowed to react with potassium acetate in alcoholic solution, whereupon the acetate of the inverted, /3-form was produced, which on hydrolysis gave the pure j3-ol.
It had been emphasized by Frankland in 1913 that a fundamental difficulty in the study of the Walden inversion was that in each of the examples of this phenomenon then recorded two reactions were described in both of which a complete group attached to the asymmetric carbon atom was displaced, and it was impossible to say during which of the two displacements the Walden inversion took place. Thus in going from /-aspartic acid to rf-aspartic acid an inversion occurred, but it was not known whether it happened in passing from /-aspartic acid to /-bromosuccinic acid or from /-bromosuccinic acid to </-aspartic acid: 
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Kenyon and his collaborators pointed out that this drawback did not exist, however, in the reactions of toluene-/>-sulphonic acid. These can be prepared by the action of the sulphonic chloride on the hydroxylic compound and, since the four bonds of the asymmetric carbon atom remain undisturbed, the conversion can be assumed to occur without change in configuration:
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When heated with alcoholic solutions of the alkali salts of carboxylic acids, the toluene-/?-sulphonic esters are converted into carboxylic esters with inver sion of configuration, the degree of inversion being almost 100 per cent. For example, from /-/3-octanol a laevorotzXory t oluene-/?-which with potassium acetate gives a dextrorotatory /?-octyl acetate, whereas /-/3-octanol with acetic anhydride (a reaction unlikely to produce inversion of configuration), gives a laevorotaXory j8-octyl acetate: The Battersea group discovered another reaction which occurred with inversion. By interaction with toluene-jfr-sulphinyl chloride, hydroxylic compounds can be converted into sulphinic esters without inversion. When shaken with aqueous solutions of hypochlorous acid, these sulphinic esters are reconverted, not into the original hydroxy-compounds, but into their enantiomers. In this way /-/3-octanol was converted into </-/?-octanol.
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In alcoholic solution /-^3-octyl toluene-/?-sulphonate reacted with lithium chloride to give d-^-chloro-octane, whilst /-/J-octyl <#-toluene-/>-sulphinate with chlorine gave a /3-chloro-octane which was dextrorotatory. Making certain reasonable assumptions as to mechanism, the authors concluded that l-f3-octanol had the same configuration as /-j8-chloro-octane. Further, since /-/3-octanol was converted into d -/ J-chloro-octane by hydro thionyl chloride in the presence or the absence of pyridine, and by the decomposition of its chloroformic ester, it was concluded that all these reactions were accompanied by a Walden inversion. It was remarked that they could all be assumed to pass through an intermediate stage in which the group about to leave the molecule had become preponderantly positive in character whilst the entering chloro-group existed as a negative ion.
A very considerable amount of fundamental research on the problems associated with the hydrolysis or saponification of carboxylic esters was carried out by Kenyon in conjunction with Phillips, Arcus, Balfe and others. Distinction between two types of hydrolysis had been recognized, that is, between acyl-oxygen and alkyl-oxygen fission:
By far the majority of hydrolyses of carboxylic esters take place by acyloxygen fission. Alkyl-oxygen fission was first observed in experiments on the resolution of some secondary allylic alcohols. 1 : 3-Dimethylallyl alcohol had been resolved through its hydrogen phthalic ester; saponification of the active ester in 5n aqueous sodium hydroxide gave the almost optically pure alcohol, but with aqueous sodium carbonate the inactive alcohol was obtained. In the first case the bond between the oxygen and the hydrocarbon moiety is not severed in the short time required for hydrolysis, whilst in the second case, with the much slower hydrolysis that bond breaks under the influence of electron-release from the double bonds and the methyl groups and the asymmetric carbon atom becomes part of a flat mesomeric ion, and racemization occurs : Similar racemization was found to accompany the hydrolysis of l-methyl-3-phenylallyl, l-ethyl-3-phenylallyl and 3-methyl-1-propylallyl esters, and, since the initial ionization was reversible, after incomplete hydrolysis the portion of the ester which had not reacted was partially racemized. In these unsymmetrically substituted allyl esters different products result from the attack of the alkaline (nucleophilic), reagents on alternative ends of the mesomeric carbonium ion, with the possibility of an anionotropic rearrange ment. This was observed in the hydrolysis of 3-methyl-1-phenylallyl and l-methyl-3-phenylallyl hydrogen phthalates. Hydrolysis of the esters with concentrated aqueous or alcoholic sodium hydroxide gave the almost optically pure alcohol of corresponding structure, whereas interaction of either ester with aqueous sodium carbonate gave racemic l-methyl-3-phenylallyl alcohol as the result of nucleophilic attack upon the mesomeric methylphenylallylium ion formed by alkyl-oxygen fission. Such observations fitted well with the earlier work of Burton and Ingold. The whole problem of alkyl-oxygen heterolysis was admirably reviewed by Davies and Kenyon in 1955, and their summaries have been drawn on freely. In discussing the extension of the problem to non-allylic compounds they first pointed out that in the esters of substituted allyl alcohols the chief factor promoting alkyl-oxygen fission is conjugative electron-release by the G : G double bond to the alkyl carbon atom and that this same mechanism of electron supply could be afforded by an aryl group, particularly when it carried ortho and/or para electron-releasing substituents: esters of such alcohols also could react by alkyl-oxygen heterolysis:
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This was first observed in experiments on optically active (l-(4-methoxyphenyl) ethanol. Hydrolysis of the hydrogen phthalate of the optically pure alcohol in aqueous 3n sodium hydroxide gave the alcohol having 80 per cent of its highest activity, so that 80 per cent of the molecules must be reacting by acyl-and 20 per cent by alkyl-oxygen heterolysis. The use of more dilute alkali permits a greater proportion of the reaction to proceed by this latter mechanism, so that there is more racemization and an increase in olefin and ether formation: C6H 4(CO;)2 CH Me
From the alkaline hydrolysis of the hydrogen phthalate a neutral derivative of phthalic acid was also isolated: in the analogous reaction of 4-methoxydiphenylmethyl hydrogen phthalate this was shown to be the dialkyl phthalate. A solution of this hydrogen phthalate in aqueous 0*15n sodium hydroxide became milky in a few minutes and gradually deposited an oil (reaction ii) consisting of essentially <#-(4-methoxydiphenylmethyl) phthalate, which on hydrolysis gave the partially racemized alcohol and about 50 per cent of the total phthalic acid (reaction iii). On acidification the upper aqueous layer yielded the remaining 50 per cent of the phthalic acid (reac tion iv).
One molecule of the hydrogen phthalate, by undergoing unimolecular alkyl-oxygen heterolysis, provided a carbonium ion which could react with the hydroxyl ions to give the racemic alcohol, or, as in this case, could be diverted to react with a second hydrogen phthalate molecule to give the dialkyl phthalate.
O f his many achievements in the stereochemical field, Kenyon's proof that in the Beckmann, Curtius, Hofmann, Lossen and Schmidt reactions, in which a group migrates from one part of a molecule to another, the migrating fragment never becomes kinetically free is quite outstanding. The first paper in this series was published with C. L. Arcus in 1939 and describes a particularly well thought out and executed piece of work. It was already fairly well established that the Hofmann reaction of amides proceeded by the stages: Br2 NaOH jR-GO*NH2->i? CO N H Br-------> (Salt)----►Ntf: C : 0 + N a B r+ i? NH 2 the molecular rearrangement, in which the group R becomes detached from the carbon and attached to the nitrogen atom, being confined to the third stage of the process.
(+)Hydratropam ide, CHAfePA*CO*NH2 was selected as a suitable amide for study for a number of reasons. The radical would be expected to exhibit a strong tendency towards electron release, so that if rearrangement by dissociation of the amide molecule, with consequent racemization, could occur, it would be easily observed; with Arcus and Balfe Kenyon had previously shown that the reaction ( -)
in which activity disappears, involves the liberation of the cation which is planar, and therefore optically inactive. A further reason for choosing hydratropamide was that the rotatory powers of hydratropic acid and a-phenylethylamine are of a magnitude compatible with accurate deter minations.
It was found that optical activity is almost completely retained during the rearrangement of the (+)hydratropam ide, confirming the intramolecular nature of the process.
Shortly afterwards Young and Kenyon made similar studies of the Curtius rearrangement of the azide of (+ ) hydratropic acid, obtaining ( -) a-phenylethylamine with almost complete retention of optical purity. Further investigation of this important general method of distinguishing between intra-and inter-molecular mechanisms led to the following summary of results: In all five reactions the same group, migrates without at any time becoming kinetically free.
On his appointment as Head of the Department of Chemistry at Battersea Polytechnic Kenyon was made a member of the University Board of Studies in Chemistry, the Board that advises the Senate on matters requiring expert knowledge of chemistry. Throughout his membership, lasting 30 years, he invariably gave the Board sound advice, supporting earnestly what he thought to be right and sometimes tilting at suggested changes which to him seemed to be little more than unwise experiments. When he retired from Battersea the Board honoured him by nominating him as one of the 'Other Persons', sure evidence of the regard in which he for so long had been held. He was a member of the Internal Board of Examiners from 1920 to 1950, and for a long time was a member of the External Board. In this capacity he was an invaluable colleague: sound chemist, conscientious examiner, a goodtempered and not too talkative collaborator. As an examiner for higher degrees he was greatly in demand.
Kenyon had become an Associate of the Royal Institute of Chemistry in 1908 and a Fellow in 1911. He acted as an Examiner for that body from 1937, being Assessor in Organic Chemistry for both the Ordinary and the Higher National Certificates. He was a well-known Fellow of the Chemical Society, for a long time attending almost every meeting. He served for two periods as a Member of Council and for two other periods (1939-42 and 1947-1950) as a Vice-President. As the Head of a chemical school which under his influence (one hesitates at the more formal word 'direction') became second to none as a source of fundamental and inspiring ideas, Kenyon was a most modest and at the same time compelling person. He had a profound knowledge of chemistry and was interested in new publications when they were literate and not mere jargon. He was, one might think, fortunate in his research collaborators: if so, it was surely his due; his work appealed to the intellectual rather than to the specialized or technical mind. He appears to have been a bit of a martinet at times when accuracy was in question and rightly so: but he was just withal. He never tried to lead conversations into directions in which he would shine, but he had a keen appreciation of scholarly talk, and often surprised the unwary by his bringing out apt quotations from those branches of culture which are dubbed by some of their disciples 'the humanities'.
A considerable number of Indian students came to work with Kenyon and they took away with them great respect and admiration for this quiet and unassuming Englishman. He became their friend, and his wife helped him to make them feel welcome.
The election of Kenyon as a Fellow of the Royal Society in 1936 gave great satisfaction to chemists everywhere and to all those who had known him or his work.
For the two winters, 1950-1951 and 1951-1952 , following his retirement from office at Battersea, Kenyon was Visiting Professor at the University of Alexandria. He later spent a session in a similar capacity at the University of Kansas. In the intervals he went to Battersea, which he found it hard to part from, and supervized the work of some research students. 
